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ABSTRACT 


A zunyite occurrence discovered by personnel of the U.S. Geological 
Survey (USGS) was examined by the U.S. Bureau of Mines (USBM) in the late 
summer and fall of 1980. Three nearby geologically related structures 
were also examined. The zunyite discovery site was mapped, exposures of 
the silicified zone were channel sampled, and the zone was explored to a 
maximum depth of 149 ft3 by rotary and diamond drilling. Surface exposures 
of three nearby structures were sampled. 


The zunyite discovery site was sampled by four channels totaling 
106 ft, oriented perpendicular to the strike on 420 ft of outcrop. A 100-ft 
chip channel was cut across a weathered extension of the zone. Exploratory 
drilling consisted of six rotary and diamond drill holes fora hi ngs 690uaGe 


Zunyite was found on the surface at the discovery site in a silicified 
breccia zone 420 ft long and 62 ft thick, with a maximum vertical exposure 
of 17 ft. Surface samples cut across the zone contained from 6 to 80 
percent zunyite and averaged 33.6 percent. A weathered extension west of 
the discovery site contained 5 percent zunyite. A silicified breccia zone 
northwest of the discovery site contained 32 percent zunyite. A silicified 
breccia zone north of the discovery site contained alunite and quartz, and 
a silicified breccia zone south of the discovery site contained mainly 
quartz. 


Four of the drill holes crosscut the silicified breccia zone at depths 
of 69 to 149 ft. One hole penetrated the hanging wall of the zone at a 
depth of 76 ft; a hole collared in the zone was drilled to 15 ft. The 
latter two holes were not completed because of drilling problems. 


Zunyite was found in the silicifed zone in the one drill hole collared 
in the zone and terminated at 15 ft. Two other holes encountered minor 
amounts of zunyite in footwall rock at depths of 117 and 151 ft. 


Additional mineralogical examination of the drill core and additional 
drilling will be required to explain the absence of zunyite at depth in the 
silicified breccia. 
een eee ec ery neeeer St oe ee 
IMineral Specialist, U.S. Bureau of Mines, Western Field Operations Center, 
Spokane, Washington 

Geplogist, U.S. Bureau of Mines, Western Field Operations Center, 
Spokane, Washington 

3Ap pendix A is a table for conversion of English units to metric units. 
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INTRODUCTION 


During the fall of 1980, the Minerals Availability Section (MAS) of 
the Western Field Operations Center (WFOC) investigated a zunyite 
occurrence in Elko County, Nevada. The objective was to assess the 
potential of the deposit, and to furnish representative samples to the 
Tuscaloosa Research Center for research on zunyite use in refractories. 
Additionally, Bureau of Mines-owned drilling equipment was tested during 
exploratory drilling of the zunyite deposit. 


The zunyite occurrence was discovered on public domain land in 1979 
(Coats, 1979), and in the same year, two lode claims were located on the 
deposit site. Prior to project work begun by the Western Field Operations 
Center in August, 1980, there had been no development or assessment work on 
the deposit; however, samples from the deposit taken by members of the U.S. 
Geological Survey and Raymond W. Wittkopp, Geologist for the Robert L. Helms 
Construction Company, Sparks, Nevada, were tested by Bureau of Mines 
Research Centers in Reno, Nevada, and Tuscaloosa, Alabama. 


This report presents the results of limited exploration of the zunyite 
occurring at the discovery site, and at other nearby altered zones. The 
report also covers the performance of drilling equipment used in exploration. 
The Tuscaloosa Research Center will report later on the results of research 
on samples from the deposits. 
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BACKGROUND 


The Tuscaloosa Research Center, Tuscaloosa, Alabama, found that 
zunyite in samples furnished by Robert R. Coats, U.S. Geological Survey, 
could be converted to pure mullite by heating to about 900°C to drive off 
fluorine, chlorine, and water. Mullite has potential as a substitute for 
bauxite as refractory raw material. The Center proposed additional 
research and began work in 1980 to develop technology for producing mullite 
from zunyite, and for recovery of fluorine and chlorine as by-products. 

The Western Field Operations Center agreed to assess the resource potential 
of the Nevada Zunyite deposit, Elko County, Nevada, which is the only known 
occurrence of any significance in the United States. 


GEOGRAPHIC SETTING 
Location 


The Nevada Zunyite deposit is in western Elko County, 65 airline mi 
northwest of Elko, and about 65 airline mi northeast of Winnemucca 
(fig. 1). The deposit is on the divide of the Owyhee Bluffs, which form a 
lofty ridge trending northeast from the vicinity of Midas, Nevada, some 
20 to 30 mi, to the Independence Mountains (Tuscarora Mountains) (Emmons, 
1910)(fig. 2). The discovery site is in S1/2S1/2 sec. 3, T. 40 N., R. 4/ E. 
(no. 1, fig. 3). Two other altered zones are also in the south half of 
section 3, north of the discovery site (nos. 2 and 3, fig. 3 and MAM-122 
and MAM-157, Appendix B). Another altered zone is in the SW1/4 sec. 15, 
T. 40 N., R. 47 E. (No. 4, fig. 3, and MAM-169, Appendix B). 


Topography 


Elko County lies in the Great Basin, and has typical Basin and Range 
topography, with long, narrow generally north-south-trending valleys. The 
Owyhee Bluffs trend northeast from just north of Squaw Valley to south of 
the Owyhee Desert plains. The Owyhee Bluffs slope gently into the valleys 
to the north and south. Maximum relief in the range is about 2,000 ft. 
Relief in the deposit area is about 700 ft (fig. 2). The slope from the 
discovery site to the floor of Squaw Valley is about 100 ft to the mile 
for a distance of 15 mi. 


Willow Creek drains the zunyite deposit area to the north, and Scraper 
Springs Creek drains the area to the south. 
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Figure 1. - Location of zunyite area. 
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FIGURE 2. - General view of Owyhee Bluffs. 
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Figure 3. - Location of altered zones. 
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Vegetation 


Vegetation in the deposit area consists of sagebrush and native 
grasses. Vegetation cover is sparse on rock ridges, although sagebrush 
grows profusely along drainages and in areas with deep soil cover. 


Climate 


Climate in the area is temperate, with wide winter and summer 
temperature variations. Temperature ranges from -35° to 108°F: Annual 
precipitation is about 13.2/ in. Precipitation occurs as snow in late 
fall and winter months, and as rain in Spring and early fall. The driest 
months are June through September. Precipitation is evenly distributed 
fron October through May. 


Land Use and Ownership 


The primary land use in the area is grazing, with recreation (hunting) 
being the second most important use. The area abounds in populations of 
deer, chukars, and sage hens that attract numerous hunters each year 
between October until February. 


A major portion of the land in western Elko County is public domain 
managed by the U.S. Bureau of Land Management, Elko District Office. In 
the immediate vicinity of the zunyite occurrences, however, about one-half 
of the land is privately owned. Most of the private land is owned by 
Ellison Ranch. Public and private ownership is shown on figures 4 and =f 


Transportation 


Railroads and Public Roads 


The Southern Pacific and Western Pacific Railroads traverse the region 
an an east-west direction along the Humboldt River drainage. The nearest 
point on the railroads is 50 miles south of the zunyite occurrences (fig. LB 


Interstate Highway 80, a main east-west route, passes 68 mi south of 
the zunyite occurrences (fig 1). State Highway 18, a largely gravelled, 
secondary east-west route, passes 14 mi to the south. An unimproved dirt 
road servicing the Owyhee Desert extends through the deposit area (fig. cy 


Transportation of zunyite would require construction of 14 mi of haul 
road from the deposit to State Highway 18. State Highway 18, from its 
junction with the Owyhee Desert Road, would serve as a haul road to the 
railroads or Interstate Highway 80. 
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Utilities 
Electric Power and Water 


The nearest electric transmission line is 24 mi east of the deposit 
area. 


Water is available from four creeks within 4 1/2 mi of the zunyite 
discovery site. Willow Creek and Scraper Springs Creek head near the 
deposit, Chimney Creek heads 3 mi northeast of the deposit. Milligan 
Creek is 4 1/2 mi west of the deposit (fig. 2). Scraper Springs and 
Scraper Springs Creek constitute the best water sources available (figs. 6 
and 7). Water could be secured from Scraper Springs 3 mi southwest of the 
deposit, and from Scraper Springs Creek at a point 2 mi south of the 
deposit. 


GENERAL GEOLOGY 


Rock units forming the Owyhee Bluffs are Tertiary volcanics overlying 
an erosion surface of sedimentary rocks (Emmons, 1910). The sedimentary 
rocks are mudstone, shale, chert, siltstone, quartzite, greenstone, and 
limestones of Devonian, Silurian, and Ordovician ages. The sediments make 
up the Western Facies (fig. 8). Rocks overlying the sedimentary sequence 
in the zunyite deposit area are andesitic and latitic flows, and 
pyroclastics. The zunyite occurs in a sequence of hornblende and augite 
andesite and tuffs. The volcanic rocks are propylitized and silicified in 
the zunyite deposits (Coats, 1979). 


Major faults in the immediate area of the zunyite deposits trend north- 
south, minor faults and brecciated zones trend generally east-west (fig. 8). 
A major fault mapped by Hope and Coats cuts off the silicified zone and 
zunyite west of the zunyite discovery site, and extends north between 
altered zones 2 and 3 (fig. 8). A north-south-trending fault along Willow 
and Scraper Springs Creeks cuts off the silicified zone and zunyite to the 
east. The trace of this concealed fault shows clearly on an aerial 
photograph. An east-west-trending fault on the footwall of the silicified 
zone was discovered during drilling of the zunyite deposit (fig. 9). 


The zunyite occurs as replacement of brecciated, hydrothermally 
altered andesitic and dacitic country rock.. Pyrite and calcite occur in 
the brecciated zone. Pyrite occurs as disseminations and in narrow veins, 
and calcite occurs as filling in fractures and solution cavities. 


Studies by Coats suggest that replacement of the country rock occurred 
in several stages (Coats, 1979). Hydrothermal alteration is intenser and 
more complete in the footwall portion of the brecciated zone. The degree 
of alteration lessens away from the footwall. As intensity of alteration 
decreases, pyrite and calcite content_increases. At 150 to 175 ft fron 
the footwall, country rock is only moderately altered. Hence, pyrite 
and calcite make up a large portion of the zone. 
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FIGURE 7. - Scraper Springs. 
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Figure 8. - Geology of zunyite deposit area, adapted from preliminary map 
by Hope and Coats, 1976. 
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Mineralization in the discovery site brecciated zone is controlled by 
the east-west fault. Surface indications are that the fault west of the 
deposit and the Willow Creek-Scraper Springs Creek Fault are pre-mineral 
and have prevented extensions of brecciation and mineralization. A cursory 
examination of areas east and west of the zunyite deposit showed no 
evidence of extensions beyond the faults. Detailed examination coupled 
with geophysical exploration and drilling would be needed for confirmation. 


Deposit Description 


Discovery Site 


Zunyite in the discovery site occurs in a hydrothermally altered 
breccia in andesite and tuff. The zone is well exposed for 900 ft along a 
ridge, and is traceabale by float for an additional 1,200 ft (No. 1, fig. 3 
and 10). The zunyite outcrops from 6,440 to 6,480 ft elevation. The 
exposure (in place) ranges from 12 to 40 ft thick but rubble along the 
weathered outcrop indicates a maximum thickness of up to 62 ft (fig. 10). 


Rock in the brecciated zone is light grey to white in color, heavily 
iron stained and is visible for a great distance. Light colored portions 
of the zone, as shown in figure 10 and 11, are pure zunyite. The full 
thickness of the exposure contains about 34 percent zunyite, 51 percent 
quartz, varying amounts of pyrite and limonite after pyrite, and minor 
amounts of lead and silver (Appendices B and C). 


Altered Zone Northwest of Discovery Site 


The zunyite occurrence is in the SW1/4 sec. 3, T. 40 N., R. 4/7 E., 
and extends into the SE1/4 sec. 4, 2,060 ft northwest of the discovery site 
(no. 2, fig. 3). Zunyite occurs in a hydrothermally altered andesite 
breccia that forms the crest of a ridge. The brecciated zone is well 
exposed on the ridge for a strike length of 200 ft, and has a thickness of 
100 ft. It strikes north 45° E., and is nearly vertical in altitude. The 
zone is covered with rubble and soil on both ends, and is not traceable 
by float. Faults northeast and southwest of the altered zone restrict 
possible along strike extensions to a maximum of 2,500 ft (no. 2, fig. 9). 


Andesite breccia in the altered zone is light grey to brown in color. 
The replacement quartz and zunyite are very fine-grained. Color an 
texture of the altered andesite are in sharp contrast to unaltered andesitic 
country rock. 


The altered andesite breccia contains 33 percent zunyite, 50 percent 
quartz, varying amounts of pyrite and limonite, and a trace of lead 
(Appendix B and MAM-122, Appendix C). 
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FIGURE 10. - Zunyite exposures at discovery site. 
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Altered Zone North of Discovery Site 


The altered zone is in the SW1/4 sec. 3, T. 40 N., R. 47 E., 2,400 ft 
north of the discovery site (no. 3, fig. 3). The zone consists of 
hydrothermally altered andesite breccia occurring on the south slope of an 
east-west-trending ridge. The brecciated zone is 300 ft long, DU TEC ENICK, 
it strikes N. 45° E., and appears to have a near vertical altitude. The 
zone may be a northeast extension of occurrence no. 2 northwest of the 
discovery site, however, the two zones, or portions of a zone, are separated 
by a fault (fig. 8). Possible along-strike extension of the zone to the 
northeast is limited to about 1,100 ft by a buried fault trending along the 
Willow Creek drainage. Length of a possible extension to the fault southwest 
of the outcrop could be as much as 500 ft (fig. 8). The total strike 
length of the zone could be as much as 1,900 ft. 


Andesite breccia in the altered zone is light grey to white in color 
with some brow iron stain. Replacement quartz and alunite are very fine- 
grained, giving the rock the texture of unglazed porcelain. The color and 
texture are in sharp contrast to the texture and color of unaltered andesite 
country rock. 


The sample submitted for analysis contained replacement quartz and 
alunite, zunyite was not detected (MAM-157, Appendix B). 


Alunite present in the sample may be of significance because of the 
close association of alunite and zunyite (Hall, 1978). The structural 
relationship of this zone to the zone northwest of the discovery site is 
possibly also siqificant. This altered zone will require additional 
studies. 


Altered Zone South of Discovery Site 


This hydrothermally altered zone occurs in andesite breccia in the 
SW1/4 sec. 15, T. 4.N., R. 47 E., 1.7 mi south of the discovery site on 
the point of a northeast-trending ridge (no. 4, fig. 2). The zone is 
exposed for 600 ft along strike, and is 40 ft thick. It trends north 25° 
F., and is vertical. A buried fault along Scraper Springs Creek limits 
the possible extension southwest to 300 ft. A possible extension to the 
be Sh ; unhampered by faults or change in rock type for more than 3 
Mi (hl deno J. 


Andesite breccia in the altered zone is light grey to white with some 
iron-oxide stains and pyrite clasts. The material has a texture of 
unglazed porcelain. It contrasts sharply with unaltered andesitic country 
rock. 


> 


One character sample of the altered breccia contained no zunyite 
(MAM-169, Appendix B). eS 
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DEPOSIT EVALUATION 


Mapping, Sampling, and Drill Site Preparation 


The authors were assisted by William L. Rice, Western Field Operations 
Center, and Travis Lyday, Division of Field Operations, for four days in 
August 1980, during the initial investigation of the zunyite deposit. The 
zunyite discovery site was mapped and sampled, and the altered outcrop 
northwest of the discovery site was sampled. Drill sites were prepared on 
the main zunyite deposit (fig. 9). Two other hydrothermally altered 
breccia zones were sampled in October and November 1980 (nos. 3 and 4, 


Fig. -3)s 


Detailed mapping of the zunyite discovery site covered an area 
2,400 ft long by 600 ft wide (fig. 9). Topography, deposit dimensions, 
structure, and rock type were mapped. Sample localities and drill sites 
were laid out. 


The zunyite was sampled by cutting four channels and two chip channels 
perpendicular to the strike of altered zones nos. 1 and 2 (fig. 9). Channel 
samples contained 25 to 35 1b of material, smaller chip samples were taken 
at 10-ft intervals in the channels. Figure 12 and 13 show two channel 
sample sites. The results of laboratory tests are shown in Appendices B 
and C. 


Drill sites were prepared by cleaning the large sagebrush from the 
ground and setting anchor rods to secure the drill. Holes for anchor rods 
were drilled with a small gasoline-powered "cobra" drill (fig. 14). Four 
anchors were set at each of seven drill sites. 


Drilling 


Drilling equipment consisted of a B-l Mobil drill adapted for rotary 
drilling and diamond drilling with wire-line rod, a 4 x 4 heavy-duty truck 
for towing the drill rig and hauling water, and a4 x 4 one-half ton pickup 
truck for a service vehicle (fig. 15). The drill is Bureau of Mines 
property, trucks were leased from General Services Administration. 


Drill operators were Bureau of Mines personnel, plus a drill operator 
on detail from the Water and Power Resource Service (Bureau of Reclamation), 
Phoenix, Arizona. Lynn Atkins, Spokane Research Center, and Paul Pierce, 
Western Field Operations Center, were the Bureau of Mines drillers. 

Rick Sloan was the driller from Water and Power Resource Service. 


All holes were drilled on a 45° angle (fig. 16). They were started 
with a 4-inch tri-cone rock bit and drilled to the altered (silicified) 
rock or to the projected hanging wall of the altered zone. If casing was 
required, rotary drilling was continued with a 2 15/16-in. tri-cone rock 
bit. The altered rock in the brecciated zone was core drilled with NX 
diamond bits (fig. 17). Six holes were drilled for a total of 799 ft, 
comprising 279 ft rotary drilling, and 520 ft of diamond core drilling. 
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FIGURE 14. - Drilling for anchor rod installation. 
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FIGURE 15. - Drilling equipment on site. 
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FIGURE 16.°- Drill working on 45° angle. 
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FIGURE 17. 


- Diamond drill core as recovered from core barrel 
and boxed for storage. 
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Overall core recovery was 91 percent. The drilling rate (rotary and 
core drilling) was 31.3 ft/day. The average daily drilling rate while 
Atkins and Pierce worked as drillers was 39 ft, the average daily rate with 
Sloan as driller was 30 ft. 


Figure 18 shows graphic logs of the drill holes and channel samples. 
Appendix B contains the results of X-ray mineral and phase identification 
of samples from drill holes. 


SUMMARY 
Project Costs 
Total expenditures on the project including deposit examination, 


mapping, sampling, drilling, and shipping samples and drill core to 
Tuscaloosa Research Center were $40,022. The cost breakdown is as follows: 


PC TILIE Ligre eieretelate So Giclee s'c'b'a's o/c's cise 0's ede cek s CTO OROUU 
Office overhead...... PN ie cle clits sic aslo aie oe his 6/3 6,000 
Commercial tranSportation.....ccscccccesecccsecce 4,566 
ope TOS Te PEN (ei e R mA SOC osteitis ceeis ss eee 3,940 


Other equipment purchases, vehicle mileage costs, 
fuel for drill rig, and drilling ES 
and OU AC Gael Cire diitia'a ale 6 dfs reise 6 ule se ® 6.8 0L) 


STEAM OSH rolete ate vie cic Sictetels area alotere'e oe “rade bg ge aes eee $43,913 


The cost attributed directly to drilling was $20/ft drilled. This 
includes the cost of moving the drill and equipment to the site and back to 
Spokane, all drilling supplies, and salaries, per diem, and transportation 
for a two-man crew. The direct cost, plus $2.50/ft for depreciation of 
drill and equipment, was fron $2 to $4/ ft less than the estimated cost 


of contract drilling. 


Reclamation 


Restoration of the project area was relatively simple as road 
construction was not required for project work. Drill site preparation 
consisted of setting anchor rods to secure the rig, and hand-digging 
shallow mud pits and depressions for leveling the drill rig. Grass and 
Surface soil was put aside when mud pits and depressions were excavated 
for use in reclaming the sites. 


Drill sites were reclaimed by plugging the drill holes and smoothing 
the surface. Mud pits and depressions were filled and covered with soil 
and grass previously set aside. Anchor rods were removed and hauled away. 
All cans, wood, wire and plastic were either burned or hauled away. 
Additionally, flagging used to mark sample sites, drill sites, and mapping 
Stations was removed. 


* Examination of the area upon completion of project work revealed little 
evidence of use, and no evidence of misuse. 
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Figure 18. - Graphic logs of drill holes. 
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CONCLUSION 


Although the drilling did not confirm the presence of a large zunyite 
resource at depth in a portion of the silicified zone, it did furnish data 
leading to a number of possibilities about the attitude and extent of 
mineralization: 1) any zunyite resource would be confined to the upper 15 
to 30 ft of the silicified zone, because the occurrence is an eros ional 
remnant of a sizeable deposit in the 62-ft-wide zone, 2) mineralization 
could be more extensive at depth in unexplored portions of the zone, 3) 
mineralizing solutions may not have been confined to the footwall fault 
zone, thus, mineralization would extend into the footwall rock as is 
indicated by drill holes DDH-2 and DDH-6, and, 4) faults and fissures 
transporting mineralizing solutions to footwall rock could be at depth 
beyond the extent of the drilling. 


The silicified zone northwest of the discovery site (No. 2, fig. 3) 
has potential for a zunyite resource. The zone is 100 ft thick and is 
exposed on a ridge crest for 200 ft. The zone is the southwest portion 
of a northeast-trending structure that is faulted. The northeast portion 
contains alunite (No. 3, fig. 3). 


Hydrothermally altered zones occur along the Owyhee Bluffs from the 
zunyite discovery site to the Midas mining district, over a distance of 
12 mi. A number of the altered zones as described by Emmons are similar 
to the zunyite-bearing zones and could contain zunyite. 


RECOMMENDATIONS 


Additional studies are needed to evaluate the resource potential of 
zunyite and associated minerals in the area of the Elko County zunyite 
deposit. A laboratory examination should be made of drill core to determine 
trends and intensity of alteration. The core and other samples should be 
analyzed for base metal content. Exploration should be continued in the 
discovery site occurrence along the strike, at depth and in the footwall. 
Mapping, sampling, and exploratory drilling should be conducted on the 
occurrence northwest of the zunyite discovery site and extensions of the 
structure. Also, hydrothermally altered zones in the Midas district and 
northeast along Owyhee Bluffs should be examined and sampled. Examination 
and sampling of altered zones should be coordinated with laboratory testing 
to allow time for scheduling additional sampling and exploration of 
promising occurrences. 
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APPENDIX A.--CONVERSION TABLE, METRIC TO ENGLISH UNITS 













Conversion 
factor 









Metric unit English unit 





























Distance centimeters = inches 
meters = feet 
kilometers = miles 

Weight grams Xe Boe = troy ounces 
kilograms ed rR TAN a, = pounds 
metric ton Kemet. LOZ = Short tons 
grams/metric ip eu. co = troy ounces/ 

ton short ton 

Area hectares 471 acres 

Temperature degrees Dio et oe degrees 
centigrade fahrenheit 
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APPENDIX B. - X-RAY MINERAL AND PHASE IDENTIFICATION, SURFACE SAMPLES 
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- APPENDIX B. - X-RAY MINERAL AND PHASE IDENTIFICATION, SURFACE SAMPLES 
(n.d. - not detected) 


ample unyite DSC quartz 


no. Location and description Zunyite Quartz Kaolinite Illite Crandallite Jarosite Microcline approx. percent percent 


MAM-180 Channel No. 1 from hanging Major to Major n.d. n.d. Trace n.d. 
wall, 0-10 ft, silicified minor 
volcanic rock, color red, 
brown, light grey to greyish- 
white 


ned. 19 67 


MAM-102 Channel No. 1 from hanging Major to Major ned. neds Possible n.d. n.d. 17 62 
wall, 10-20 ft, silicified minor trace 
volcanic rock, porphyritic 
texture, hard and dense, 
color red, brown, grey, and 
wiite 


MAM-104 Channel No. 1 from hanging Major Major n.d. n.d. n.d. n.d. n.d. 57 27 
wall, 20-27 ft, silicifed 
volcanic rock, grey to vst 
grey-white 


MAM-106 Bulk sample, Channel No. 1, Major Minor n.d n.d. nd. n.d. n.d. 81 <i; 
_ from hanging wall, 25-27 
ft. Silicified volcanic 
rock, dense and hard, 
color, grey-white 


MAM-108 Channel No. 2 from hanging Major Major Minor Node se Iace Trace Possible 18 62 
wall, O-10 ft, silicified to minor trace 
volcanic rock, porphyritic 
texture, red, brown, grey, 
grey-white to white. White 
portion less than 10 percent. 


MAM-110 Channel No. 2 from hanging Major Major Trace n.d. Trace n.d. Possible 37 49 
wall, 10-20 ft, silicified : trace 
volcanic rock, brown to grey 
and grey-white with pods of 
quartz 


MAM-112 Channel No. 2 from hanging Major Major n.d. n.d. . Possible Neds Possible 48 52 
wall, 20-27 ft, silicified trace trace 
volcanic rock, brown and 
grey to grey-white with pods 
of quartz 


MAM-114 Channel No. 3 from hanging Minor Major Probable n.d. Trace Trace n.d. 6 54 
wall, 0-10 ft, silicified minor to 
volcanic rock, brown to major 
grey-wite, iron-stained 
pods and blebs of quartz 


MAM-116 Channel No. 3 from hanging Major Major Minor ned. Trace n.d. n.d. 22 53 
wall, 10-20 ft, volcanic 
rock, silicified, light 
brown to grey-wiite with 
iron stain and quartz blebs 
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APPENDIX B. - X-RAY MINERAL AND PHASE IDENTIFICATION, SURFACE SAMPLES (Cont.) 
n.d. - not detected 


- 


Sample Zunyite DSC quartz 

no. Location and description Zunyite uartz Kaolinite Illite Crandallite Jarosite Microcline approx. percent ercent 

MAM-118 + Channel No. 3 from hanging Major Major Trace n.d. Probable n.d. n.d. 43 52 
wall, 20-30 ft, silicified trace 


volcanic rock, light brown 
to grey and grey-white with 
quartz veinlets and iron 


stain : 
MAM-120 Channel No. 3 from hanging Major Major n.d. n.d. n.d. ned, Probable 80 29 
wall, 30-40 ft, silicified trace 


volcanic rock, brown and 
grey to grey-wiite, 50 
percent light colored 


MAM-122 Channel No. 4 from hanging Major Major Trace ned. Trace Possible n.d. 33 50 
: wall, 0-12 ft, silicified trace 
volcanic rock, light brown 
to light grey 


MAM-124 Chip-channel across Minor Major Minor Mindrore <tsds Trace n.d. 5 25 
weathered western extension 
of silicified andesite 
breccia zone from 0-100 ft 


MAM-126 Chip channel across Major Major n.d. neds Trace Possible Probable 32 32 
silicified andesite breccia trace trace 
0.5 mi northwest of zunyite 
discovery site. Zone is 100 
ft thick. Sample interval 
is 0-100 ft. \ 
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APPENDIX B. - X-RAY MINERAL AND PHASE IDENTIFICATION, SURFACE SAMPLES (Cont.) 
ned. - not detected 


cc Tk a a ane 
Sample Potassium 
no. Location and description Zunyite Alunite uartz Plagioclase ‘feldspar Cla 


MAM=-157 SW1/4 sec. 3, 2,400 ft north neds Probable Major Trace Trace Trace 
of zunyite discovery site. 7 
Silicified andesite exposed 
in an area 50 by 300 ft. 
Random grab sample. 


ae en ne ee 
See eee nee ene eee ce eee ee ee. nnn a ae 


Ca a EL aN Sn Pn 
Sample Potassium 


no. Location and description Zunyite Quartz Plagioclase Illite feldspar Kaolinite 


MAM-169 BW SeCE LO. eeu NS; n.d. Major Major Minor Major Trace 
Rae bres 1 11clT. ied 
porphyritic andesite, 
brecciated zone 40 by 600 ft. 


Select sample 
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APPENDIX C. - FIRE ASSAY AND SPECTROGRAPHIC 
OF SURFACE SAMPLES 
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ANALYTICAL RESULTS 






ees 





> 
o- 


; Wi vir, nO if 
as eA Oe) es 4K oe y) 
: t iy A ; i ‘ ; 


Ne 







i 









EP we ‘ate 
' f Ras 9 te bid yey vy ‘eben , TTY ae " 
Y i 4 , : iA: VRAGR: yl : : 
; P i Sud Oe Ay ‘ ee NY ' 
y i bd, 4 oa] wae! i a isi ve. A f 
AE Ce eo” eae nC 
¥ ; ve MARTY id ; eth Lua | 
f i] is 
t ul 
i Hy 
> : j he | 
: Lele 
4 ev 
‘a hs 
ies) % 
} a a 


. . ' me . P : ’ el ix : i 

ia ¥ ists hs . ° oe Y 7 
a iv ty 0 pele ts ai ae 
ey y 





APPENDIX C. - FIRE ASSAY AND SPECTROGRAPHIC ANALYTICAL RESULTS OF SURFACE SAMPLES 
(< - less than; > - more than) 


Sample Ounces/ton Elements in percent 


nO. Location Gold Silver Alo03 Cad Cu Fe Pb Mn M20 $102 if Zr2o 


MAM-101 Channel No. 1 <0 .01 t200.2 6 0.02 0.007 VeVi U.S tue 0.02 >20 Octane ueuus 
from hanging | 
wall 0-10 ft 


MAM-103 Channel No. 1 SUs0 15 3<0.02 8 aN .005 eu teeo SUL 008 .03 >20 o3 §=©6< 6004 
hanging wall 
10-20 ft’ 


MAM-105 Channel No. l <.01 ‘fs 10 02 001 oO ee UL 004 AUP >20 2 = ©=6©<.004 
from hanging 
wall 20-27 ft 


MAM-107 Channel No. 2 <.01 ae 8 a 002 3.0 mera eUL .008 06 >20 a .005 
from hanging : 
wall 0-10 ft 

MAM-109 Channel No. 2 SUL at 15 ao .005 2 SeUL 02 .06 >20 4 -005 


from hanging. 
wall 10-20 ft 


MAM-111 Channel No. 2 <.01 2 8 Soe .003 1 <.01 008 AGS >20 fe .004 
from hanging 
wall 20-27 ft 


MAM-113 Channel No. 3 <.01 {4 8 fA .003 3 <.01 oUt -06 >20 a ~005 
from hanging 
wall 0-10 ft 

MAM-115 Channel No. 3 <.01 V4 5 205 <001 re <.01 004 02 >20 ge 004 


from hanging 
wall 10-20 ft 
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APPENDIX C. - FIRE ASSAY AND SPECTROGRAPHIC ANALYTICAL RESULTS OF SURFACE SAMPLES (Cont. ) 


(< - less than; > - more than) 





Sample Ounces/ton Elements in percent 
no. Location Gold Silver Al203  Ca0 Cu Fe Pb Mn M20 Si02 Ti Lr29 
MAM-117 Channel No. 3 <0.01 0.2 6 0.05 O.000 20.555 “0.014 = 0.008 0 Uceeerey 0.03 <0.004 


from hanging 
wall 20-30 ft 


MAM-119 Channel No. 3 -O1 2 LS ~05 ~002 29 <.01 008 03 >20 2 -004 
from hanging 
wall] 30-40 ft 


MAM-121 Channel No. 4 <.01 me 8 As SWS oe. <.01 .02 S005 =U =o .004 
from hanging 7 
wall 0-12 ft 

MAM-123 West extension <.01 ge 6 al <700 eec.0 <.0t Ol 4 >20 se .005 


of silicified 
zone 0-100 ft 


MAM-125 Silicified zone <.01 fe 8 “4 sU05 i ei, 0 <.01 .O1 wWaeeeeeu a .005 
northwest of 
zunyite discovery 
Site. Sample 
0-100 ft - 
Same aS sample 
MAM-126. 
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APPENDIX D. - X-RAY MINERAL AND PHASE IDENTIFICATION 
OF DRILL HOLE SAMPLES 
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APPENDIX D. X-RAY MINERAL AND PHASE IDENTIFICATION OF DRILL HOLE SAMPLES 









































































































- ° 
Drill Hole DDH-1 
; a 
Prtll amie Lid In terval, | ueca Tuecalnosa X-roy_ mineral and phase identification - 
aaa oe eke eR ES I I Dest as : arosite 
ae) or ecnen Ta ae feet number __funytte Quartz Plaploclase Montmortllontte | ILiite: ena Pasa — J ra 
ee tlle nid. n.d. 
1 bbl A 1-t ned, Major Minor Minor Minor | Minor Prob. nid. my 
trace 
n.d 
1 N=-20 1-2 n.d. Major Minor Minor Minor Minor Proh. Poss. 
trace trace 1 
not. 
! 20-30 1-3 n.d. Major Minor Minor Minor Minor Trace n.d. Minor ‘ ; “ 
‘ Are ae athe 
| Me42 1-4 nad. Naor Minor Minor Minor Minor Poss. Poss. Minor 
y trace trace d 
5 n.d, n.d. n.d. 
! 42-52 1-5 n.d. Ma jor Minor Minor Minor Miner Trace Trob. Minor 
1 trace d 
n.d. 
! 42-59 1-6 n.d. Ma Jor Minor Minor Minor Minor Poss. Prob. Minor neds nad. 
trace trace d 
ad. n.d. n.d. 
1 59-AL 1-7 n.d, Major MLnor Minor Minor Miner n.dai Poss, 'inor nae 
trace a 
vd. od, ned, 
} W1-hA 1-8 n.d. Major Minor Minor Minor Minor Poss, n.d, Minor dee, u 
| trace r 
n.d. nd. n.d, 
I N 6647) +9 n.d. Major Minor Minor Minor Minor Trace Prob. Minor 
oe | ~~ trace , 
; od. ed, n.d. 
i] : 71-76 1-10 n.d. Major Minor Minor Minor Minor Poss. n.d. Minor ned 
| ' trace ! 
7 od. nod. nid. 
1 75-81 1-11 n.d. Major Minor Minor Minor Minor Trace n.d. Minor , 
od. a: I n.d. 
1 PL-83 1-12 n.d. Major Prob. Minor Minor Minor Poss, n.d, Minor ned : 
major trace n.d 
ods n.d, ds 
| R3-88 1-13 ned, Major Major Milnor Prob. Minor | Minor n.d. Minor 3 
‘ major wa nod ned. 
1 £9.94 1-14 Major MLnor Minor Minor Minor Trace n.d. Minor ae ‘ ~ 
n.d, n.d, ode 
1 93-98 1-15 Major Minor Minor Minor Minor Trace n.d. Minor : er 
n.d. : 
] 





Major Minor Minor Mlnor 











Minor Trace Minor 
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number 
pel 
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nterval, 


feet 


193-108 
10°-111 


LLt-121 
3.5-9 
9-11 


11-26 
26-40 


49-50 
jsoveo 
69-70 
70-80 
89-90 
99-100 
100-110 


110-120 


APPENDIX D. 


uRCALOO#A 


number 
1-17 n.d. 
1-18 n.d, 
1-19 n.d. 
2-1 ned. 
2-2 n.d. 
2-3 n.d. 
2-4 n.d. 
2-5 n.d. 
2-6 n.d. 
2-7 n.d, 
2-8 n.d. 
2-9 ned. 
2-10 n.d, 
0-11 nid. 
2-12 n.d, 





X-RAY MINERAL AND PHASE IDENTIFICATION OF DRILL HOLE SAMPLES (Cont. ) 
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Yrob. 
trace 


Minor 


Minor 


Trace 


Trace 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 





“Tay minera 


and phase 


morillonite Illite 


Minor 
Minor 


Minor 


Minor 


Minor 


Minor 
Minor 


Trace 


Minor 


Mlnor 


Minor 


Minor 


Minor 


Minor 


Minor 


n.d, 


Minor 


nod. 


n.d, 


Poss. 
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Trace 
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trace 


Trace 


Poss. 
trace 
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Prob. 
trace 


Prob. 
trace 


n.d. 


Poss. 
trace 





dent 
Pyrite 


Trace 


n.d. 
Prob. 
trace 
n.d. 


n.d. 


nod, 
n.d, 


n.d, 


n.d, 


Poss, 


trace 


Poss, 
trace 
Trace 
Minor 


Minor 


Minor 


Drill Hole DDH-1 (cont.) and DDH-2 


cation 
Chlorite 


Minor 


Minor 


Minor 


Poss, 
trace 


Prob, 
trace 


trace 


Prob, 
trace 


Trace 


Prob, 
trace 


Trace 





Prob, 
Minor 


Minor 


Prob. 
trace 


Prob. 
trace 


Prob. 
trace 








Kaolinite 


Epistilbite Wairakite Jarosite 


n.d, 
n.d, 





nod. 


ned. 
n.d, 
ned. 
n.d, 


n.d, 


n.d. 
n.d, 
ned, 
n.d, 
n.d. 
n.d. 
n.d. 
ned. 


n.d, 
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Drill hole 
nuater 





Interval, 
feet 


120-130 





“130-135 





135-142 


142-147 
147-152 





152-157 
137=162 
162-167 
147-170 





170-172 | 
172-175 
0-5 
5-10 
10-15 
15-18 
10-16 










26-36 





36-46 
46-56 








APPENDIX D. 





Tuscaloosa 


2-22 
2-23 
4-1 
4-2 
4-3 
heh 


MAM=-127 


MAM-128 


MAM~129 
MAM~1 30 












n.d. 
n.d. 


nod. 
n.d, 
n.d, 


Prob. 
trace 


Trace 





Minor 
nid. 
n.d. 
Minor 
Minor 


n.d. 


X-RAY MINERAL AND PHASE IDENTIFICATION OF DRILL HOLE SAMPLES (Cont.) 


Major 
Major 
Major 
Major 
Major 
Major 
Ma Jor 











Drill Hole DDH-2 (cont.), DDH-4, and DDH-5 








Trace 


Minor 


Minor 
n.d. 
nid. 
nd. 


n.d. 
n.d, 
nid. 
n.d. 
n.d, 
n.d. 


Trob. 
major 


Prob. 
major 


Minor 


Minor 


—_—_— SS. 


[Orthoclnse] 


Minor 






Minor 






Minor 



















Minor 
Mtnor 


Minor 
Minor 
Minor 


n.d. 





nid, 
n.d, 
n.d. 
n.d. 
nd. 
n.d, 
Minor 










Minor 





Minor 












Minor 








Calcite 


Minor 
Minor 
Minor 


Minor 


Ninor 


n.d. 
n.d. 
ad, 


n.d. 


n.d, 
n.d, 
n.d. 
n.d. 
n.d, 


ned. 
n.d, 


n.d, 


n.d, 











X-ra 






Prob. 
trace 


Prob. 
trace 


Prob. 
trace 










Milnor 





Minor 


Minor 
Minor 
Minor 
n.d. 


ned, 
nod, 
nod. 
ned, 


n.d, 





nod. 


Minor 


Minor 





Minor 


Minor 


mineral and 


Montmorillonite Lllite 


Poss. 











n.d, 


trace 


Trace 


n.d, 


n.d. 
Trace 
Minor 


n.d. 


n.d. 
n.d, 
Minor 
n.d, 
ned. 
nod. 


n.d, 



















Pyrite 





Minor 


Minor 


Minor 


Trace 


Minor 


Trace 
Trace 
Trace 


Minor 


phase identification 





Poss, 
trace 


Prob. 
trace 


Minor 


Minor 


Prob, 
minor 


Minor 
Minor 
Minor 


n.d, 








Chiorite | Kaolinite 


n.d, 


ned. 


n.d. 


nid. 


nod, 


n.d. 
n.d. 
n.d. 


Minor 


Minor 
Minor 
Minor 


HLnor 


Minor 
Minor 
nod. 


n.d, 


n.d, 


n.d, 


Epistilbite 











Walrakite 
















nsde no. 
ned. n.d. nod, 
n.d, ned. ned. 
nod, n.d. n.d. 
n.d. ned. n.d. 
n.d. n.d. n.d, 
n.d. ned. n.d, 
n.d, n.d, n.d. 
n.d. n.d. | Trace 
ned. ned. Trace 
n.d. n.d. | Trace 
n.d. ned. Trace 
n.d. neds } Trace 
nod, n.d, Trace 
n.d, n.d. Trace 
n.d, n.d. ; n.d. 
n.d, n.d. ned. 
n.d. n.d. n.d. 


ned, n.d. nod, 


Anatase 





Jarosite 


n.d, 


nod, 


SP. 


ie 


ae 





Drill hale 
nuvher 


uw 





Interval, 
feet 


56-61 


41-64 


66-71 


71-72 


72-79 


79-84 


84-39 


89-94 


94-99 


99-102 


102-104 


194-109 
109-114 


114-119 


APPENDIX D. X-RAY MINERAL AND PHASE IDENTIFICATION OF DRILL HOLE SAMPLES (Cont.) 


Turcalooan 
number 


MAM-131 


MAM:-132 


MAM~133 


MAM-134 


S-1 


5-2 


5-10 ‘ 


n.d. 


n.d. 


n.d, 





Quartz Plagioclase Orthoclage Calcite| Montm 


Major 
Major 
Major 
Major 
Major 
Major 
Major 
Major 
Major 
Major 
Major 


Major 
Ma jor 


Major 


Mtnor 


MSnor 


Minor 


Minor 


Minor 


Minor 


Major 


Minor 


Minor 


Minor 


Minor 


Minor 
Minor 


Minor 





Drill Hole DDH-5 (cont.) 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 





Minor 


Minor 


Minor 


Minor 


Minor 
Minor 





Minor 


Poss, 
trace 


Poss, 
trace 


Poss. 
trace 


Prob. 


trace 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Trace 





MLnor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 
Minor 


Minor 


tay minera 


petilonite 


ned. 


n.d. 


Poss. 
trace 


n.d. 


n.d, 


n.d. 


3 den a 
tte | Pyrite | 


n.d. 


Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 


Minor 
Minor 


Minor 





Chlorite | Xaolinite 


ned, 


n.d, 


n.d. 


n.d. 


Prob. 
trace 


Poss, 
trace 


Poss, 
trace 


Prob, 
trace 


Poss. 
trace 


Poss, 
trace 


Prob. 
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Prob. 
trace 


Poss, 
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Ppietiibite 


Anatase 





Jarosite 
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APPENDIX D. X-RAY MINERAL AND PHASE IDENTIFICATION OF DRILL HOLE SAMPLES (Cont.) 







Interval, 
feet 


117-124 





AMe129 







12-134 







134-139 






139-144 
V44—149 
LA9-154 





154-159 
159-164 
Lhd-149 
169-174 















174-179 


179-182 
5-10 


19-20 


20-30 






Tuscaloosa 
number 





[auaytte [Quarta | Plagioclase 


nal, 


n.d, 


ned. 


n.d. 





nod. 


n.d. 
ned. 


n.d. 


nod, 












n.d. 





Drill Hole DDH-5 (cont.) and DDH-6 


Ma Jor Minor 


Major Prob, 


major 
Major Prob. 
major 
Ma jor Prob. 
major 
Major Miner 


Major 
Major 


Minor 


Minor 





Major Minor 
Major Minor 
Major Miner 
Major Trace 


Major Trace 
Ma jor n.d. 
Major Trace 


Major Minor 

























Orthoclase 
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Minor 
Minor 
Minor 


Minor 
Minor 


Minor 


Minor 
Minor 
Minor 


Minor 
Minor 


Minor 
Minor 


Minor 





|_Calcite | 


Minor 
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Trace 
Trace 


Minor 
Trace 


Trace 


Trace 
Minor 
Trace 


Minor 
Minor 
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ned, 
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Ma jor fs Minor | Minor | ned. 


___ X-ray mineral and 
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MI nor 
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[_Pyrite | chlorite | kaolinite | Epistilbite | Wairavite | Anatase] 
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APPENDIX D. X-RAY MINERAL AND PHASE IDENTIFICATION OF DRILL HOLE SAMPLES (Cont.) 
3 Drill Hole DDH-6 (cont.) 























Urtll hole Interval, Tuscaloosa ___X-ray_ mineral and phase identificatio 
nusber feet nunter |_Zunyite | Quertz | Plagioclase Orthoclase Calcite { Montmorillonite lllite 







































































































Chlorite | Sarosite 
§ 30-40 5-4 n.d. Ma Jor Minor Minor n.d. Minor n.d, n.d. Miner 
A 40-50 6-5 n.d. Major Trace Miner n.d. Minor n.d. n.d. nal Trice 
h $0-67.5 5-4 n.d, Major Trace Minor n.d. Minor Minor nid. n.d. ned, ned, nad. | Minor 
4 Neh? 6-7 n.d. Major Minor Minor ned. Minor n.d, n.d. aod: eds n.d. n.d. | Minor 
4 67,.5-69,5 f=-8 n.d. Major Trace Mtnor n.d. Minor n.d, n.d. n.d, ade mids n.d. n.d. Prob. 
trace 
4 69,5-75.5 6-9 ¥ n.d, Major Minor Minor Minor Mtnor n.d, Minor n.d, n.d. ned. n.d. n.d. | nd. 
A 155-77.5 6-10 n.d. Major Minor Minor Minor Minor n.d. Minor n.d. rnd n.d. n.d. n.d, \ n.d. 
4 77,.5-79.5 6-11 ned. Major Minor Minor Minor Minor n.d, Minor n.d, ned. n.d. n.d. n.d, nd. 
4 79.5-R4.5 6-12 nod. Major Minor Minor Minor M{nor n.d. Minor n.d. nedi n.d. n.d. n.d. ned, 
f R4.5-£9,5 6-13 n.d. Major Minor Minor Minor Minor n.d, ‘Minor n.d. made n.d. n.d, ned. ned. 
4 R9,5-94.5 6-14 n.d, Na jor Minor Minor Minor Minor nid, Minor n.d. ned. n.d. ned, n.d, ned, 
ul 94.$-99,5 6-15 nid. Major Prob. Minor Trace Minor neds Minor nid. nds neds nd, ned, ned. 
major 
f if O9,5=-104,5 6-16 nod, Major Ma jor Minor Posa, Minor n.d. Minor n.d. Reds n.ds ned. n.d, n.d. 
trace ‘ 
6 104,5-199.5 6-17 n.d. Major Major Minor Poss, Trace n.d, Minor ned. n.d, n.d. ned. | nid. 
trace 
6 109,5-114,5 6-18 n.d. Major Major Minor Poss, Trace n.d. Minor neds ned, n.d, ned, ned. 
trace : | 
b 114,5-119,5 6-19 nid. Major Major Minor neds Minor nod. Minor ned neds n.d. 
4 119,5=-124,5 6-20 wned. Ma Jor Ma jor Minor Poss. Trace nod, Mtnor ned. n.d, ned. 
trace 
& 124,5=129.5 6-21 ned. Major Major Minor Poss. Trace n.d. Minor ned. Prob. 
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Drill Hole DDH-6 (cont.) 

















= 
Interval, X-ray mineral and 
font Fayite[ ounrte | Pingicelase [OrthocInse] Galette | Nontnoriilontte [ tiitte 
129. 9-194.5 n.d. Ma Jor Major Minor Tess, Prob. n.d. 
trace trace 
194,5-137.5 n.d. Major Prob Minor Trace Trace n.d. 
| major : 
137.5-139.5 n.d. Major Minor Minor Trace Poss. Minor 
trace 
139.5-144,5 nid. Ma jor Hinor Minor Trace Trace Minor 
144,5-149.5 n.d. Major Minor Minor Minor Prob. Poss, 
trace trace 
149,5-154,5 n.d. Major Minor Minor Trace Minor Minor 
154,5-159.5 n.d. Major Minor Minor Minor Trace nid. 
159,5-164.5 n.d. Major MLnor Minor Trace Minor n.d. 
LE4,5-167.5 6-30 n.d. Major Minor Minor Trace Minor Minor 
167,5-169.5 6-31 n.d. Major Minor Minor neds Minor n.d. 
169.5-174.5 6-32 n.d. Ma Jor Trace Minor Poss. Prob. Minor 
| trace major 
174,5-177.5 Major n.d. Minor Minor Minor Minor 
177,5-179.5 Major nod. Minor Minor | Minor Minor 
179.5=184.5 Major ned. ned. Minor Poss, Minor 
trnce 
184,5-189.5 Major n.d. nod, Minor nds Minor 
RALO0 Sabon eo) pee b—37 8 TeAce Major ned. ned. ned.. n.d. n.d. 
194,5-198.0 Ma jor n.d. n.d. n.d. n.d. n.d. 
.-y 
\ 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 


Minor 
Minor 
Minor 
Minor 
Minor 


Minor 


Minor 
Minor 


Minor 
Minor 


Minor 





hase identification 
Pyrite 


Chiorite | Kaolinite Epistilbite 


ned. 


Poss. 
trace 


Poss, 
trace 


ned. 


nod, 


Poss. 
trace 


nid. 
n.d. 
n.d. 
n.d 


Poss, 
trace 


Poss. 
trace 


fed. 
n.d. 


n.d. 
n.d. 
n.d. 


neds 


ned, 












Prob, 
trace 


Trace 


Poss. 
trace 


Trace 


Minor 


Trace 


Minor 
Minor 
Trace 
Minor 


Trace 


n.d. 


nd. 


nod. 


n.d. 
n.d. 


n.d. 





X-RAY MINERAL AND PHASE IDENTIFICATION OF DRILL HOLE SAMPLES (Cont.) 


Walrakite 


n.d. 


Prob, 
trace 


n.d. 


Trace 


n.d, 


Poss. 
trace 


Minar 
Trace 
Trace 
n.d. 


Minor 


nod. 


n.d. 





n.d 


n.d. 





Jorosite 


n.d. 


n.d. 
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APPENDIX D. X-RAY MINERAL AND PHASE IDENTIFICATION OF DRILL HOLE SAMPLES (Cont.) 


Drill Hole DDH-7 






























































’ 
- —————S LL Ct 
Drill hole Tuscaloosa X-ray mineral and phase identification ere 
nusber number runyite | Quartz | [JagfocIase [| OUrthoclase| Calcite Montmor{llonite Lllite Pyrite Chlorite| Kaolinite Epistilbite Walrakite Anatase Jarosite 
? 5-19 Tel n.d. Major Trace Minor n.d, Minor Trace Poss. ned, n.d, n.d. nid. n.d. Prob, 
trace trace 
? 19-20 7-2 n.d. Major Minor Minor n.d. Minor Trace n.d, n.d. n.d, hide n.d. ned. Prob. 
trace 
? 20-30 ; 7-3 n.d. Major Minor Minor fi.d. Minor Trace n.d, n.d, n.d, n.d. n.d. n.d. Trace 
? 30-39 7-4 nid. | Major Trace Minor n.d. Minor Minor Poss. ned, n.d, n.d. n.d. ned. Minor 
. trace 
? 39-48 7-5 n.d, Major Trace Minor ned. Minor Minor n.d, n.d, n.d, nid. ned, ned. Minor 
? 42-56 7-6 n.d, Ma jor n.d, Trace n.d, Minor Minor n.d, nid, n.d, nd, nid, Posa, Minor 
. trace 
? 58-69 7-7 ned. Major n.d. Trace nd, Minor Minor n.d. n.d, n.d. n.d, ned, Poss. Minor 
; 68-78 7-8 n.d, Ma jor n.d. Minor n.d, Minor Minor n.d. n.d. n.d. n.d, Minor 
) 78-99 7-9 ned, Major nd, Trace n.d, : Minor Minor Trace n.d, | ned, 
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APPENDIX E. - SPECTROGRAPHIC AND MINERALOGIC REPORT ON CORE SAMPLE 
FROM DRILL HOLE DDH-5 
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APPENDIX E. - SPECTROGRAPHIC AND MINERALOGIC REPORT ON CORE SAMPLE 
FROM DRILL HOLE DDH-5 


Quantitative analysis in percent 








> Less than 
Sample no. 
and location Al Ba Ca Cu Fe 
MAM-135, from 131 Major Wee 2.0 0.002 Major 
TER (Sle UM Pyar end Oye wri 
M Mn Na Boat iG av. Zn 
3.0 0.4 4.0 Major 0.3 0.009 0.2 





Mineralogic Report 
by 


James J. Sjoberg 
Reno, Nevada Research Center 


This sample exhibits a porphyritic texture with a groundmass composed 
of cryptocrystalline material and minute laths of feldspar (up to 75 mm). 
Oligoclase phenocrysts (up to 2.5 mm) show some compositional zoning along 
with minor myrmekitic quartz intergrowth and minor sericite. Replacement 
by calcite has occurred throughout and no pyroxene remains. Minor amounts 
of pyrite, apatite, hematite, and leucoxene are scattered throughout 
sample with traces of mica and titanium minerals. 


65-70% groundmass 
15-20% plagioclase phenocrysts 
5-7% calcite 
3% pyrite 
1-2%  sericite 
minor sericite 
trace hematite and leucoxene 
trace fine-grained sphene 


Microprobe examination of the thin-section shows some areas of the 
groundmass to contain fairly significant amounts of potassium as well as 
calcium, aluminum, and silica. No Ba or Zn minerals were found although 
these metals showed up on the spec. An unidentified Ti-Mn phase was 
found, usually associated with the pyrite. & 
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Figure 9. - Geology and topography of zunyite discovery site. 





